true polar wander (TPW) occurred during the Cambrian (520 to 535 Ma). This conclusion is based on (i) apparently high drift rates from Gondwana-Laurentia, (ii) an anomalous pole reading from Siberia, and (iii) reinterpretation of polarity from a Vendian pole reading from Baltica. Their intrepretation of Laurentian TPW (1) relies exclusively on the contentious Sept Iles Complex result (2) , which yielded two different poles and seven imprecise Rb-Sr ages (586 to 475 Ma). There are no Cambrian data from Baltica (3); a polarity switch of a Vendian pole (1) would increase apparent polar wander (APW) path length, but this exercise would have no bearing on Cambrian TPW. Kirschvink et al. (1) state that the Siberian data are problematic, but this conundrum stems from a single anomalous result (4) . Excluding this one result, the Siberian data define a gentle APW path (Fig. 1A ) from Vendian through Ordovician times (5) .
A reliable analysis of continental driftrates or APW rates (Fig. 1 , B through D) requires a robust mathematical analysis, but Kirschvink et al. (1) only quote drift-rates between selected poles or group of poles before stating their conclusions. In arguing that spherical spline analysis (3) masks rapid shifts in pole positions, they incorrectly state that the method averages poles over 15-to 20-Ma intervals; the TPW model (1) requires that data from all continents must show the same amount of APW between 520 and 535 Ma. Phanerozoic APW rates for Laurentia average 5 cm/year, with peaks in Vendian, Siluro-Devonian, and Jurassic times (Fig. 1B) . The Cambrian data show a local minimum. The gap in the Baltic record (580 to 480 Ma; Fig. 1C ) requires interpolation beyond reasonable limits and does not shed light on Cambrian TPW. The Siberia data show a local Cambrian maximum (10 cm/year), but considerable higher rates are observed in the Ordovician (Fig.  1D ). Analysis of a more complete Gondwana data set [(6) and including all the data of (1)] shows a high Cambrian APW, but the highest peak occurs in the late Cambrian, outside the proposed TPW period (Fig. 1E) . None of the examples show convincing evidence for Cambrian TPW, and rather than "stretching" geodynamic mechanisms, one can fit the data better with conventional plate tectonic systematics (3, 7) . Thus, the TPW idea (1) [the "anomalous" Lena River pole by Kirschvink and Rozanov (7)], have misassigned ages to the Laurentian poles as described above and below (9), have relied on a 100-Myr interpolation with no data to generate conclusions about Baltica's incremental motion during Cambrian time, and have included incorrect results from Gondwanaland (Fig. 1) . We respect that Torsvik et al. have chosen the splinesmoothing technique as the kinematic basis for their geodynamic models (3, 10) ; however, given the present database, this technique is not yet applicable as a test for Cambrian TPW. Initially developing the spline-smoothing technique, Jupp and Kent explicitly stated (11, p. 45), "fitted spline paths are reasonably stable under moderate errors in the data times" [italics ours]. By assigning exact geochronological precision to imprecisely dated and undated paleopoles of low reliability, and by including already smoothed data in the form of means of poles from Australia, Torsvik et al. have constructed specious APW paths that present merely one of several possible interpretations of the data (Fig. 1) .
In developing the hypothesis that a single burst of Early Cambrian TPW joined the disparate poles bracketing that interval from all of the major continents, we found that it neatly explained many of the enigmatic features of the Eocambrian geologic record. The model is not a "stretch" relative to geophysical considerations of TPW (12) . Until contradicted by solid, reliable paleomagnetic data, the TPW hypothesis remains a viable explanation for the dramatic changes in paleogeography and evolution that occurred during the Vendian-Cambrian interval.
David A. Evans Fig. 1 (3, 15) , and 5°of uncertainty has been added to each pole's latitude. The Jutana pole is not included because rotations of its sampled region were estimated only by comparisons with a poorly defined APW path (17 ) . Age estimates for the undated but probably Vendian-Cambrian Bhander Sandstone are tentatively accepted from (15) . The 515 Ϯ 20 Ma age for the Sør Rondane pole is shown as a reasonable 2 estimate from a compilation of ages (18) . Thick solid curve indiates the hypothesis of Kirschvink et al. (1) , which appropriately passes through all the uncertainty fields of the data. We (1) did not rely on the more problematic or imprecisely dated poles shown in this panel; they are merely shown here to illustrate their compatibility with our earlier conclusions (1). 
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